INTRODUCTION
============

Negative symptoms are a fundamental feature of schizophrenia considered independent from positive and disorganized symptoms.[@B1] Current understanding of this symptom cluster acknowledges that it consists of multiple domains including blunted affect, alogia, anhedonia, amotivation, and asociality.[@B2] They are observed from prodromal to chronic stage and increasingly recognized as a major contributor to functional impairments of people with schizophrenia over the past decades.[@B3] Nevertheless, negative symptoms are known to be resistant to available treatment options; a recent meta-analysis concluded that effectiveness of most treatments on negative symptoms did not achieve clinically significant improvements.[@B4] Therefore, growing efforts are made to advance knowledge about this symptomatology as well as develop better treatment.

One of these efforts is to improve measurement of negative symptoms.[@B2] First-generation measurements of negative symptoms such as the Scale for the Assessment of Negative Symptoms (SANS) and Positive and Negative Syndrome Scale (PANSS) have been acknowledged with several problems.[@B2][@B5] First, it has been pointed out that SANS and PANSS have several items which are thought to be irrelevant with current understandings of negative symptoms construct. For example, cognitive items such as difficulty with abstract thinking and stereotyped thinking are included in PANSS, and inappropriate affect and attentional disturbances in SANS.[@B2] Second, SANS and PANSS do not cover all domains of negative symptoms currently recognized; PANSS lacks a measure of anhedonia while SANS contains it but does not distinguish consummatory and anticipatory aspects of pleasure, the latter of which has been shown to be more relevant to schizophrenia.[@B6] Last, the rating of negative symptoms typically relies on outward behaviors rather than probing internal experience of motivation and pleasure, leading to a measurement of functioning rather than negative symptoms themselves.[@B5]

Second-generation assessments of negative symptoms including Clinical Assessment Interview for Negative Symptoms (CAINS) and Brief Negative Symptoms Scale (BNSS) were developed in response to the necessity for new measurements of this symptom, addressing above-mentioned problems of existing measures. They were developed to cover a wide range of facets of negative symptoms from anhedonia, avolition, asociality, which are often grouped as a motivation deficits dimension, to alogia and blunted affect, an expression deficits dimension. They also distinguish between consummatory and anticipatory aspects of pleasures and include a direct assessment of internal experiences of pleasure and motivation. These newer measurements were developed through iterative and empirical processes and demonstrated high external validity, internal consistency, test-retest reliability, and inter-rater reliability.[@B7][@B8][@B9] Factor analyses have supported the two-factor structure of these assessments, i.e., motivation and expression dimensions,[@B8][@B9][@B10][@B11] with one notable exception reporting three components underlying BNSS.[@B12]

The aim of the current study was to examine the psychometric properties of the Korean version of the CAINS (CAINS-K) in a large outpatient sample with schizophrenia. Currently, the CAINS has not been translated into Korean, preventing its wide use in this population. We expect that the CAINS-K would exhibit high internal consistency as well as good convergent and divergent validities. As the two-factor structure of the CAINS has been supported in several non-English speaking populations including Spain, Germany, and China,[@B10][@B11][@B13] we hypothesized that two-factor structure would be replicated in a Korean sample. Finally, we were also interested in whether cultural variations found in a preliminary Chinese version of the CAINS also exists in the CAINS-K.

METHODS
=======

Participants
------------

The total sample included 180 patients with schizophrenia recruited from outpatient clinics at four sites (Inje University Ilsan Paik hospital, Yong In mental hospital, Hallym University Kangnam Sacred Heart Hospital, and Korea University). Diagnoses were made by psychiatrists using the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID; First, Spitzer, Gibbon Williams[@B14]). Exclusion criteria included: 1) history of head injury or electro-convulsive treatment, 2) comorbid substance dependence or abuse in past three months, 3) serious medical conditions, and 4) low intelligence without the ability to understand instructions presented in the study. Demographic characteristics of participants are presented in [Table 1](#T1){ref-type="table"}. All participants gave written informed consent. The study was approved by ethics committees of the Institutional Review Board at all four sites (Inje University Ilsan Paik Hospital, Yong In Mental Hospital, Hallym University Kangnam Sacred Heart Hospital, Korea University).

Measures
--------

### Clinical Assessment Interview for Negative Symptoms

The Clinical Assessment Interview for Negative Symptoms (CAINS) is a 13-item standardized interview that assesses the presence and severity of negative symptoms.[@B8] It provides comprehensive and descriptive interview probes and anchor points. All items are rated on a five-point scale from 0 (no impairment) to 4 (severe deficit). The CAINS consists of two subscales which measure motivation and pleasure (MAP) and expression (EXP) deficits, respectively. The CAINS-MAP assesses current and anticipatory motivation and pleasure for social, vocational, and recreational activities, while the CAINS-EXP measures facial, vocal, and bodily expressions of emotion.

### Other symptoms measure

Brief Psychiatric Rating Scale (BPRS[@B15]) was administered to assess positive, negative, mood, and agitation symptoms of schizophrenia. Negative symptoms were also assessed with the Scale for the Assessment of Negative Symptoms (SANS[@B1]) which provides a wide array of negative symptoms and thus is suitable to establish external validity of the CAINS. Calgary Depression Scale for Schizophrenia (CDSS[@B16]) was included to measure depressive symptoms of schizophrenia. Negative symptoms and depression often share some phenomenological features such as anhedonia and amotivation,[@B16] therefore it is important to accurately measure negative symptoms construct distinct from depression. Cronbach\'s alphas of the BPRS and SANS were found to be 0.85 and 0.95, respectively, in the current study.

### Cognitive tests

To examine a potential relationship between negative symptoms and neuro-cognitions, three tests measuring cognitive functions known to be largely impaired in people with schizophrenia were administered: Coding, Trail-Making Test-B (TMT-B), and verbal fluency task. The Coding test measures processing speed, short-term visual memory, and visual-motor coordination in schizophrenia,[@B17] whereas the performance of TMT-B has been related to executive functions such as set-shifting ability.[@B18] Verbal fluency task has been related to disorganized semantic system, altered psychomotor speed, and fronto-striatal dysfunction.[@B19][@B20]

### Behavioral Inhibition/Behavioral Activation Scales

Consistent with the original CAINS study, Behavioral inhibition and activation (BIS/BAS) scale was included to explore potential relationships between negative symptoms and neural motivation systems in schizophrenia.[@B21] BIS/BAS includes 20 items with a 4-point Likert-type scale to assess sensitivity of approach and avoidance motivation. It has four subscales: behavioral inhibition, reward responsiveness, drive, and fun-seeking. We used an aggregated score of three BAS subscales (reward responsiveness, drive, and fun-seeking). Cronbach\'s alphas of the BIS and BAS were 0.85 and 0.71, respectively, in the current study.

Procedure
---------

The CAINS was translated into Korean by two researchers fluent in English and Korean (LSH and LJS) with prior agreement from developers of the original scale. A final consensus version was discussed in a panel with clinically experienced colleagues and was then back-translated into English by one translator (LJH). The translation was compared with the original English version, and no further changes were deemed necessary. The CAINS manual was also translated into Korean ([Supplementary Material 1](#S1){ref-type="supplementary-material"} in the online-only Data Supplement).

Five psychiatrists and five clinical psychologists rated psychiatric symptoms of participants using the CAINS, BPRS and SANS, and also administered CDSS, cognitive tests, and BIS/BAS. With regard to symptoms assessments, they attended a training workshop (1 day, approximately 8 hours) to learn about the administration and scoring of the CAINS, BPRS, and SANS. This workshop included a review of the CAINS, joint assessment of six video-recorded patient interviews, and evaluation of agreements with gold standard ratings of video-taped materials.

Statistical analysis
--------------------

We first calculated Cronbach\'s alpha of 13 items along with item-total correlations to ensure items are internally consistent. Inter-rater agreement was also calculated. Then, a factor structure of the CAINS-K was identified through Exploratory Factor Analysis (EFA) with principal factoring and promax rotation as two factors are not assumed to be orthogonal.[@B8] Last, two-tailed Pearson correlations between the CAINS-K and external variables were computed to examine convergent and divergent validity. All statistical analyses were conducted using IBM SPSS 23.0.

RESULTS
=======

Descriptive statistics
----------------------

The mean total score of the CAINS-K was 23.70 with standard deviation (SD) 10.65. The means and SDs of the CAINS-K motivation and expression subscales were 18.51 (7.99) and 5.06 (3.58), respectively.

Internal consistency
--------------------

Internal consistencies of the CAINS-K subscales (MAP and EXP) and total score were 0.91, 0.89, and 0.92, respectively. All items showed acceptable item-total correlations from 0.55 to 0.73 ([Supplementary Material 2](#S2){ref-type="supplementary-material"} in the online-only Data Supplement). Deletion of no items yielded higher Cronbach\'s alphas.

Inter-rater agreement
---------------------

Inter-rater reliability was obtained by calculating intraclass correlation coefficient (single measure) using the PASW 18.0 and found to be 0.77.

Factor structure
----------------

We examined the factor structure of the CAINS-K by using an EFA.[@B8][@B10][@B11][@B13] Kaiser-Meyer-Olkin was 0.88, χ^2^=1567.23, df=78, p\<0.001, indicating our data was suitable for the EFA. All items showed communalities higher than 0.40, therefore, all items were retained. Visual inspection of a scree plot indicated a two-factor structure with the same item composition with that from other studies,[@B8][@B10][@B11] explaining 63.64% of the total variance. The first factor was motivation and pleasure deficits dimension and the second factor was expression deficits dimension, each of which explained 49.92% and 13.72% of the total variance, respectively ([Table 2](#T2){ref-type="table"}).

Effects of gender
-----------------

We tested whether there were gender differences in the CAINS-K total and subscale scores. Independent samples t-tests indicated no gender differences in MAP, EXP, and total score of the CAINS-K (p\>0.05).

Convergent validity
-------------------

To examine convergent validity, correlations of CAINS-K total and subscale scores with SANS total and subscale scores, BPRS negative symptoms, BIS and BAS scores were computed ([Table 3](#T3){ref-type="table"}). CAINS-K total score was significantly and positively correlated with total scores of SANS (r=0.78, p\<0.001) and negative symptoms scores of BPRS (r=0.60, p\<0.001). It also showed a small but significant negative correlation with the BAS (r=-0.15, p\<0.05).

For CAINS-K subscales, the MAP score was significantly and positively correlated with BPRS negative symptoms (r=0.46, p\<0.001), SANS anhedonia/avolition (r=0.82, p\<0.001), SANS blunted affect/alogia (r=-0.40, p\<0.001), and negatively with the BAS (r=0.16, p\<0.05). The correlation between MAP and SANS anhedonia/avolition was significantly greater than that between MAP and SANS blunted affect/alogia(z=8.45, p\<0.001). The EXP was significantly and positively correlated with BPRS negative symptoms (r=0.69, p\<0.001), SANS anhedonia/avolition (r=0.60, p\<0.001), and SANS blunted affect/alogia (r=0.86, p\<0.001). The correlation between the EXP and SANS blunted affect/alogia was significantly greater than that with the EXP and SANS anhedonia/avolition (z=-6.42, p\<0.001).[@B22]

Discriminant validity
---------------------

Discriminant validity was examined by calculating correlations of the CAINS-K with positive, depression, and agitation symptoms of BPRS, CDSS total score, and performances of cognitive tasks ([Table 4](#T4){ref-type="table"}). Only small sized correlations were found between the CAINS-K and BPRS positive, depression, agitation symptoms, and CDSS (0.15 to 0.31). Among neurocognitive tasks, only the performance of verbal fluency task was negatively correlated with CAINS-K total and subscales scores with small magnitude (-0.16 to -0.25).

DISCUSSION
==========

The goal of the present study was to validate a Korean version of the CAINS with a large sample from Korean population with schizophrenia and to promote its use in international trials of treatment and mechanism studies of negative symptoms. In the current study, the CAINS-K showed an excellent internal consistency, inter-rater reliability, and adequate convergent and discriminant validities as in the original scale and several non-English versions of the CAINS.[@B8][@B10][@B11][@B13]

Our sample consisted of outpatients diverse in age, symptoms, and illness onset and duration. Most of them were symptomatically stable and taking antipsychotic medications, mostly atypical ones. Their age, education level, and the severity of psychiatric symptoms were comparable to those in the original studies.[@B7][@B8] However, our samples included an almost equal number of both sexes unlike the original study[@B8] which included more male than female participants. Participants of the current study also reported a fewer number of hospitalizations during life time than those in the original study.

We replicated the two-factor structure, i.e., MAP and EXP, respectively, with the same composition of items for each factor as the original study.[@B8] Unlike previous studies of non-English versions of the CAINS in which some items in one factor were also loaded on the other factor,[@B11][@B13] current results showed a relatively clear-cut two-factor structure. Our results were also divergent from the study on the Chinese version of theCAINS which reported some cultural variations in item compositions of the two-factor structure such that motivation for family relationship (item 1) and vocational activities (item 5) were loaded on the EXP factor instead of being loaded on the MAP factor. However, it was a preliminary result and most of other studies examining a validity of non-English versions of the CAINS reported these two items loaded onto the MAP factor.

Our study showed that an average score of MAP items was slightly higher than those reported in an American sample of the original study, while an average score of EXP items was similar across both studies.[@B8] One possibility to this difference on MAP scores between two countries may be related to the higher percentage of female participants in current than the original study. However, we could not find any gender differences in total and subdomain scores of the CAINS-K. Another possibility may be related to cultural variations on emotional experiences or reports of emotional experiences. To illustrate, relatively higher MAP score compared to that on the American sample was also found in the German sample.[@B10] Authors of this study explained this may reflect cultural differences in emotional experience and appraisal, based on previous literature suggesting Americans tend to report positive emotions more frequently than negative ones,[@B23] as well as appraise emotional lives as more pleasant than Asians.[@B24] It is also argued that individuals from East Asia and Western culture may have different set of norms regarding emotional experiences, which in turn influences the actual experience of emotion.[@B25] That is, whereas maximizing positive and minimizing negative emotional experiences is valued in Western context, the balance between positive and negative emotions is pursued in East Asian context. Higher MAP scores in our study may reflect these cultural differences. However, due to speculative nature of this account, further studies need to directly test potential cultural differences on reports of pleasure experiences in people with schizophrenia.

Regarding reliability, the CAINS-K exhibited a high internal consistency (MAP=0.91, EXP=0.90, total score=0.92) and inter-rater reliability (0.77). No item deletion was required considering adequate communalities among items and total-item correlations ranging from 0.55 to 0.73. Together, this corroborates a high internal consistency of the CAINS-K in line with other studies in which internal consistencies were reported to be 0.74,[@B8] 0.87,[@B10] 0.93,[@B11] and 0.91.[@B13]

With regards to the external validity, the CAINS-K was closely related with other instruments for negative symptoms such as BPRS and SANS with correlations ranging from 0.59 to 0.85, indicating a strong convergent validity. Importantly, the MAP score was more closely related to anhedonia and avolition subscales than blunted affect and alogia subscales of the SANS. Conversely, the EXP score was more closely related to blunted affect and alogia subscales of the SANS than its anhedonia and avolition subscales, supporting external validities at a subscale level of the CAINS-K.

The CAINS-K total and subscale scores were only weakly related to CDSS and positive, depression, and agitation symptoms of the BPRS in the current study. Previous studies reported null relationships between the CAINS and other symptoms, e.g., positive and depressive symptoms,[@B10][@B13] In this regard, the discriminant validity of the CAINS-K might be weaker than these CAINS versions (German and Chinese ones). However, some other studies reported small but significant correlations between CAINS subscales and positive and agitation symptoms[@B8] and also depressive symptoms.[@B11] One possibility for these significant correlations is that overall severity of illness may have confounded the observed relations between the CAINS negative symptoms and other symptoms. In line with this idea, correlations with positive and depressive symptoms became decreased or insignificant after the general severity of illness was controlled for in Spanish version of the CAINS.[@B11] When we controlled BPRS total score and obtained partial correlations between the CAINS total score and other clinical measures (BPRS, SANS, and CDSS) in additional analysis, we also observed significant correlations with depression and agitation symptoms of the BPRS and CDSS became non-significant or reduced, while correlations with SANS still remained significant and strong.

With respect to cognition, the CAINS-K exhibited no correlation with TMT-B and Coding test, indicating negative symptoms measured by the CAINS-K may not be closely related to these neurocognitive functions, supporting discriminant validity. It is interesting to note that total and subscale scores of the CAINS-K exhibited a small but significant correlation with the verbal fluency test. This may be consistent with the account that negative symptoms are closely related to fronto-striatal dysfunction which has been thought to underlie impaired verbal fluency in schizophrenia as well.[@B19]

Last, we found only the MAP but not EXP score was positively correlated with self-reported behavior activation with a small magnitude (r=0.164). Previous studies reported conflicting results regarding the relationship between them. One study found high BAS score was related to low negative symptoms measured by PANSS,[@B26] whereas the other study reported only BIS but not BAS score was positively correlated with expression deficits dimension of the CAINS.[@B27] The discrepancy may be partly attributed to differences in sample characteristics such as a shorter illness duration in the current study compared to the previous one.[@B27] Additionally, it is recently suggested that negative symptoms of schizophrenia may involve at least two distinct motivational profiles including high BIS and moderate BAS, and low BIS and BAS, rather than a single motivational dimension solely implicated in these symptoms.[@B27] According to this account, a categorical approach rather than considering BIS and BAS as continuous and orthogonal variables may better elucidate motivation systems involved in manifestations of negative symptoms. Therefore, it is possible that understanding of the relationship between the CAINS-K and latent motivation systems may be better aided by considering different combinations of BIS and BAS, which should be investigated in future studies.

Several limitations of the present study should be acknowledged. First, the current sample consisted of chronic outpatients with overall mild symptoms. Therefore, the results may not be generalized to Korean patients in the acute phase or in their first episodes. Second, previous studies indicated that negative symptoms measured by the CAINS, mainly motivational and pleasure deficits, were related to functional outcomes.[@B8][@B10] However, we were not able to replicate this finding as we did not include functioning measures. Furthermore, the current study was not able to examine the test-retest reliability of the scale. Future studies need to further examine the functional significance and test-retest reliability of the CAINS-K. Next, two subscales (MAP and EXP) of the CAINS-K were related with each other (r=0.50), which was also found in other studies.[@B8][@B11] More studies are necessary to determine the nature of this correlation between two facets of negative symptoms. Last, clinical ratings, i.e., CAINS, PANSS, and SANS, were completed by same raters for each patient. Although raters were trained for evaluating symptoms following specific criteria and anchors of each scale, the shared rater variance may have affected observed correlations among clinical measures.

Overall, the present study revealed that the CAINS-K is a valid measurement of negative symptoms in the Korean population. It has strengths in that it was validated with the largest sample since the original study, which was recruited from multi-centers, and also extends the validity of the CAINS to an Asian population. We expect that the CAINS-K promotes international trials of treatment and mechanism of negative symptoms in schizophrenia.
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Pattern matrix was reported. CAINS: Clinical Assessment Interview for Negative Symptoms
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^\*^p\<0.001, ^†^p\<0.05. BPRS: Brief Psychiatric Rating Scale, SANS: Scale for the Assessment of Negative Symptoms, CAINS MAP: Motivation and pleasure factor in the CAINS, CAINS EXP-Expression factor in the CAINS. CAINS: Clinical Assessment Interview for Negative Symptoms, BIS: Behavioral Inhibition System, BAS: Behavioral Activation System

###### Discriminant validity of the CAINS (N=180)
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^\*^p\<0.001, ^†^p\<0.01, ^‡^p\<0.05, ^§^n=169 and 177 for Trail Making Test-B and Coding Test, respectively. CAINS MAP: motivation and pleasure factor in the CAINS, CAINS EXP: expression factor in the CAINS. BPRS: Brief Psychiatric Rating Scale, CDSS: Calgary Depression Scale for Schizophrenia, CAINS: Clinical Assessment for Negative Symptoms, BIS: Behavioral Inhibition System, BAS: Behavioral Activation System
